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(54) PLASMA PROCESSING DEVICE 

(57)Abstract: . 
PROBLEM TO BE SOLVED: To enable the atmospheric 
radiation of heat so as to avoid the thermal damage by 
providing an antenna member in a microwave lead-in 
port provided in a processing container. 
SOLUTION: Inside of a processing container 4 is 
maintained at the predetermined process pressure, and 
the etching gas is supplied from a processing gas 
supplying nozzle 20. At the same time, the microwave 
from a microwave generating unit 50 is supplied to an 
antenna member 36 through a rectangular waveguide 52 
and a coaxial waveguide 58 so as to form an electric 
field, which is exponentially attenuated as it separates 
from the surface of the antenna, in a processing space 

S. In this case, as a result of the input of a large 

quantity of power, the antenna member 36 receives the 

Joule heat or the heat radiated from the plasma, and the 

temperature thereof is being raised. But, since the whole 

of the antenna member 36 is bonded to a dielectric 40 

or an antenna cover member 42 in the surface contact 

conditioTb blazing, and furthermore, since the peripheral surface of the lower and of an inner 
conductor 56 and the dielectric 40 are bonded to each other in the surface contact condition 
b^btztg heat resistance between the members is small, and the heat of the antenna member 
36 is effectively transmitted to the antenna cover member 42 for atmospheric rad.at.on. 
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Mt5 C <t . -J!*i* ft«*SA*JHJffii ft 

{bStt&C U*^T>7 1 -^gPM3 6©T^© 

77XvMI«S 1 0©^KI-5t!Sl,^S(Dr7 

[0 0 3 9 ] C © J; 5 K^fiO«**!SlA 0 fc*S*. 7 

rt©^7 x^6©*is*&a>6?&©&ii&£§wTa>ft 0 

©KfiRtti ft 3 5 <h f -5 C ©7 > f-^SPtt 3 6 © 
a VttV 64(CJ: &ffl&MrCBt*ft4 0 £OK 
7>f-^Sl^PM4 2icg^3tl. |g«CC©g|m<*4 0 
©±ffi£®fcp£ttW«c£SE«J|jrC7'>?-*-aWt4 2 

tflfflOJ»«K*s^K«tC/hS < . 7>7^SUtt3 6 ©&« 

^WK^tces nn^7 >ftit,>sw4 2 rate 
e*>o. cticcfco^attttstiictccfts. 

7 >ftgPM 3 6 &a&*wcc e^^ip-r & c £ **r 
**©-c. cn*«jiifl[tcjif«tia6ift*ci*'ft<. 7 

WKrafflKjg or»a#4 0 #> 6§ijA5n/c <o rz> c 1 1> 

[0 040 ] C©«^, 7>f-^ai»g|5^4 2CC01 

{cr<s.«)mr7K-r^»7 ■< >5 9 *swntf. J: o-e© 

Sft f 0 r5S!M^(c <fc -Si^iP^ff ft A tf Jg*C— n^in 
S»*4i««{)*Ci35SpJ«Bift*. 7>7-^-g|5t^3 
6> ^Sf*40SO*7>7 i ^®^g|5M42J:0fti.7> 
ftiliij- h«. F s 3SP^±IB©J:'5Ccn'i'^WicJ: 
•jaasfltJStcftsn-ci^or, c^v^aigiA 

S4rt^K^l^t-5C<ttC«kf?7>7 i ^ffiOg|51=t4 2 
SI^TSCi*5pJ#giftS„ 

[004 1 ] Sfc. 7>ftW36©W4il,t, m 
©J4{C. ffi©«^ttS|3«» mtf7^5-«5A^tffll,» 
SCi*st^5*s, W^.«7>T-^-gPW3 6^7X7 

•TSC<b«rjgW/c(riti-&(C« > 7>f-^S|5W3 6 ©Tffi 
Mfcl^r, m«J?$ l~2mmSS©535^^ 

07«. > ^;U3>^ 5^->'3>Kiil:ffl©-te-5 5 •> ^ 




XL 

•fe^ 5 ^ffis«9 2 <t ottt, ±ie§wi{*4 o tmo 
^t7;^4ffli,^ci#-c^, y^T-^SPtfs 

mu. r>^aw36*-b55?»*«if«92tc«fc») 

1*3 SAS^Xva^A-, *Sn*Ci*3E*«:iW 

s ? ?{£ts®9 2 £**©jsiaai'r«iHKft£r*. W 
«S«9 2 ilt-fe7 5 J: 

[ 0 0 4 2 ] ft, ±ELfcSS»«r«. «iII§gS4©(BiJ 
2£< l C9!!m*?X&J&<' X;U 2 0 €:SWrffliJgp*i 6MS*'X 
£{±t*&T£fJtiS©fc£>. ^SI^*^*5^i7NW©_hli^* 
$J-3fc«3. tlr>B^X;l/2 04, tSP^6©^L>£.£*f 

®tp^gpia^-ctoa*'^©^*5^ofco it, 

v&a©ffliWH£*ttfirc*fcl>2BftJi«*9. CM 
Wfcf*fc&K:iBH# 6 ©_fc#«:*#*Sl3 ftn <fc 9 ft 
^xfgroi/t'?- ^ K«Uft*SiK-4C 30 
6;h&#. C©*§£-«:«. H1fiirt-C7 - 5XvA5|6 

S2T>f"^at»fflW4 2K^#**A««:7l&t!Ely"C7 
>^:M»^{c#*WA*a**JB3-e. iiJbfcfttt 

[0043] H8Br>f ^at>awt«:«i«^#A» 

fii^£^f!£Am hi 0ttH9^c7n-r7>7 : -:^gp^ ! ;J■ 
&^>•^©ifi^&©¥ffila, h 1 1 B^fts©»^*sv-ra; 

AHT-&S, CCt'tt. H^T-5<fc5&C7>7-:r?S<<>gP 40 
1*4 2©4M>»K:*ia*/;**Affl57 2 fcJfriRU 3Sfc. 

r>r^at^PM4 2 ©iaasi54ctoa^^iie!j^ASP7 

4£^fKt/TI,>.2>. 

[0 044] *##JtC«. *lffl#**A«$7 2tU 
tt. l3tt3Kfc*5 8©(*j2g&5 6 ilt. -eoafetfi©* 

6©T^ffiRO*CCCCg^3n-Sr>r^gPM3 
6lCffia^ffflSKaD4^7L7 8 C©# SO 
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#*S.a#*85i2 8tCjg&i*ftfcX/;*1ft*&S82 2?:, Jgjfc 

mourns 2 &sitt)i««5 8 5 4*>6 

iI££tJ-fc4^©[*32©#5 6«c8M»U C*i«CJ:»). C 
©*^rt^*5 6*rt(,T*lffl#X**ia!ffi|H|SCC»A 

[0 04 5] T>f-^«l»aW*420JHjaSWC» 

i&{stc®m#x®!tomx%n 4 <t r>f-^s^ 

S|5tt4 2©ja2§PtC?S-5-C 'J>^(D^7^7 8 5: 
JBfiSU CO^j #7 8*»6«Jffl2l8ISCCtfiW£» 
Bto*fZK8 0 *f8:W<2><fc5iCltfiRLT C©«B&# 
*?L8 0«. H 1 OCC^TJ^&CT^T^S^gPfcM 2 
©S73l^(Cfi-,rm^©f ? fC^»fflSWSO#»'X 
fcj— fiHK©j*l#»6SBS Sfc. C©^7?7 8 
K«. ±fe#X{*ii&SS2 2^6^3-&fc^i!gr»2 2 A 
Ail^SnttiO, CCtC-hSEftiffl:tf*i*A«7 2iP 

[0 04 6 ] c©^^^. Tyf-i-mfflizjesmrtzm 

A*Si*fflS-&SCiKJ:»). 5fc(ciaHJI07c£|5j1llft 
W*K7>fttW3 6©»aiSft**W«)*Ct*J-C# 
^©ftffl^Mi^cJjDx., 9x-">W©tfM>gp±7jJ: OMH 
^^■TSCi^TtSC-C. £x^©Mrt(ctij— 

>^^«t»«w*4 2©siiaffl»cftia^»««pA»7 4 
©^c^[^^5ftfSjTSf--/-;ffii-r-sciccct f 3, *aa 

[0 04 7 ] Igcc, H 1 2 (t^-r§p#ffiAH©J: 5(C. 
^S^*X^ASP7 2 ©TffiCC, £«©#X*ap 82?; 
W^"4Bfc#aib«8 4*»:W*«fc5{CL-CtJ:C>. C© 
J»^iC«. ^^tBL«8 4(J. T>7 i 7"gP1vt3 6©Tffi 
4><C4P©^ U 7 h 3 8 %RWTt»ttl>^ <J v l-^Bf&x- 
V71CU tmtmc «fc 0 JH#SP?:±77^® ft 5 # ttW& 
X-m-1 . *'X?L 7 8 L TT77 ^Sfeffi 1/ fc^a^'X * 

#Sfc©#*>aajn8 2^e.affi5-t*^>ci«:j:«3fiaa*' 
^ * £ 0 tttt h r Attfflffiia s tc «i&-r £ c £ # pJftB t ft 

So 

[0 04 8] *fcia]»«:. m l 3 {c^-r3P^iyvH©J: 

-r^i^^aiL,«8 8?:^5J:^tCL,-r4>J:0»„ C<DW> 
^CC«. 5>;#tLiU^8 8«T>T-^Mt^SP^4 2©^77 
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ftt,oQ-,r 'jy>/mcm-tz><Dtf$k< . 0 1 o ©*§•£•£ 

tfc§xl.T^<©#x*fcBP8 6ZJtm~CZZ. f bt. 

mm £-£t<, >•*>©-?. wic— morf^x-vtimomntei 

-tt5fflflt4ci^r#^ ft. C©P*#fflL«8 8 
Zm-lK^-CT-'-^CtS; a ftfc#XSS?Hiffi 7 4 A<DfflSh 
#X?L8 0#>6ittgL $4<*T;£faKfaWT&S:tfX£{ft 

[0049]iS, «±©»W'r«. l/tv^ *pjft 

it© r > f- -tmmi. » » e c r *&*§© r > f- -rmtoc t> 

<*. *> cc r $ . m tf ? x v r » i» y« 
g, :/*XvCVDSaB5«:feSUfl-cs. gtcw:. ffe© 

ttteatt. m«LCD»«^«:t»affl-r-sci3&j-c* 

[0 05 0] 

rtcclftttf tcASWces-rJ: -5 cc ortswr r >f-i-m* 
sa*^ts-esci<c< cn**iifl[«:j*a««si<cio* 

9. r>7 i ^g|5M©S(^^ : $:-ia[S]±$-ti-€.C<i:*i-r 
Etc. c©T>-f^SW**a5r>f-^«^aMt 

srt*»««:-r&A;»«:aiBft. «fm*a*'i:<Si-tt-9*. 

[0 0 5 1 ] *fcjg«c. T>T-^-«fjSWctoS^#A 

SNUbs it s c i ft < . &#m#©*<i>sp±:&*> earn 

-ess. */c. ^a{*©a2fflj±5Ercr>r>f-^«jft«i 
«c«i«x/^ifafc»AaiJ*^fiW scitcj:^ mms** 
©jH2«i$«cfe+*wc«iffl#**tti&t?s. 77X?mi 
©lBrt^-tt*-«ifii±3-tfa{:i*ir#*. M«c. & 



(8) ^^jBfW9 - 6 3 7 9 3 

W4M*5& < . m&z&mituxx * v mm/ass* 

[02] H 1 K^«affiBKffll>57^f t«Mf4* 

[13 3 ] H2«:^vrT>f ^aW*©ffi*¥HH-C*5. 
[04] T>^^aBt©K«ttl8*^T»riiIiar*S. 

[05] r > f - ^-awt©^** n*-r H0 -c* 

So 

[0 6] T>7-7"g|5W©^BW ; &^-r¥®0-C*>S„ 

[0 7] -fe^s -y^««fi*»ww^©r>f-^8i*t© 
j£fg£^-rt£A0r&£,, 

[08] ##MB©93&fl©^ Xv^Il^g^-r^^ 

«ia0-c*s. 

20 [09] H8tCwTSiai©r>f *-att#©KWK»Sr7n 
TK®0-e*€» o 

[010] 09 (c^t7>f tSPMR^(D2§cWI 
0-C&&. 

[0in mmmwtmmmmwt<Dmicft&2ii?> 

[012] «ffli^i»Aaj©9ge«**-ria-c*4. 
[013] mmti^msmA^<Dmm^-rmx'$> 

So 

[?f^©^] 

30 2 7 - 7 xvi » ifms ( xv^sssm) 
4 mw&& 
6 $sg& 

3 4 v-f*a«i*AP 

3 6 ¥ffiT>7-±g|5« 

3 8 * U y b 

4 0 iUft 

42 T>f~rm^m 
50 ^-f*n«»£«§ 

5 2 *§ft«£z£m 
40 5 4 ^&3§ 

5 6 pqm» 

5 8 mumwm 

6 4 P SttW 

7 2 M3#X»ASB 

7 4 «9#*fltfft*AflS 

7 6 MS^X«if&iiS§ 

8 0 «ffi)*Wl 

8 2, 8 6 ^iftttP 
8 4. 8 8 VKZttiUfc 
50 W ^jgSft^i^ (^Sft) 
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